Studies on the mechanism by which melittin stimulates insulin secretion from isolated rat islets of Langerhans.
Incubation of isolated rat islets of Langerhans with melittin resulted in a dose-dependent stimulation of insulin secretion with half the maximal response occurring at 4 micrograms/ml melittin. The effect of melittin on insulin secretion was dependent on extracellular calcium, was inhibited by the phospholipase A2 inhibitor quinacrine and by the lipoxygenase inhibitor nordihydroguaiaretic acid. Stimulation of insulin secretion by melittin was associated with a calcium-dependent loss of [3H]arachidonic acid from phospholipids in islet cells prelabelled with [3H]arachidonic acid. Analysis of the islet phospholipids involved in this response revealed that the [3H]arachidonic acid was released predominantly from phosphatidylcholine. These results suggest that melittin may stimulate insulin secretion by activating phospholipase A2 in islet cells, causing the release of arachidonic acid from membrane phospholipid. The results are consistent with suggestions that the subsequent metabolism of arachidonic acid via the lipoxygenase pathway may be involved in regulating the insulin secretory response.